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the importance of learning  
from errors in radiology

Error in medicine has become headline news 
in recent years. To err is human, yet society 
requests that medical professionals be fault-
less. Errors are frequent in medicine, but for-

tunately, most errors do not produce significant harm 
[1]. In radiology, the significant progress over the last 
few years in being able to demonstrate and diagnose 
disease has left error investigation a topic that is not 
usually analyzed in an  explicit manner. 

The purpose of diagnostic radiology is the full 
detection and identification of all abnormalities in 
an imaging examination and their correct diagnosis 
[2]. Approximately 4% of radiologic interpretations 
provided by radiologists in their daily practice contain 
errors [3]. Providentially, most of these errors are very 
minor. If any serious errors are discovered but are cor-
rected with adequate promptness, they do not generally 
result in serious injury to patients. 

Nevertheless, there is a need to evaluate the extent 
and causes of the phenomenon of errors in radiology. 
The aim would be to help to identify the most appro-
priate measures that should be adopted in terms of 
clinical risk management, thus improving education in 
diagnostic radiology.

deFINITION OF errOr
The Institute of Medicine defines error as “ the failure 
of a planned action to be completed as intended or 
the use of a wrong plan to achieve an aim”. The Insti-
tute estimates that between 44,000 and 98,000 Ameri-
cans die each year because of medical errors (not just  
in radiology)[4].

So what exactly is an error in radiology ? Simply 
defined, an error is a deviation from the expected 
norm, regardless of whether it results in any harm. 
Errors may be categorized in a wide range of ways and 
there are methods in place that facilitate error identi-
fication so that steps can be introduced to minimize 
their occurrence.

Factors contributing to errors can be categorized 
as being system-related (latent errors) or person-
related (active errors). The latter are human cogni-
tive errors and are thus more likely to be preventable 

but also more likely to have an adverse outcome than  
technical errors [5].

sOurCes OF errOr IN radIOlOGy
In general, there are four principal reasons why radi-
ologists are sued. These are observer errors; errors in 
interpretation, failure to suggest the next appropriate 
procedure, and failure to communicate in a timely and 
clinically appropriate manner [6].

Observer error
Kundel et al [7] described several types of observer 
error. These are (1) scanning error, resulting from 
failure of the radiologist to focus on the area of the 
lesion; (2) recognition error, which involves focus-
sing in the region of the lesion yet nevertheless fail-
ing to detect the lesion, and (3) decision-making 
error, which is the most common. This type of error 
is caused by incorrect interpretation of a malig-
nant lesion as a normal structure after its detection.                                                                                                                       
Yet another type of observer error that can contribute 
to the phenomenon of lesions being overlooked is the 
so-called satisfaction-of-search error [8]. This occurs 
when one abnormality is missed because another 
abnormality has been detected. In addition, failures of 
abnormality detection in film reading (i.e., perceptual 
errors) are subject to psychophysiological factors of 
human visual perception [9].    

Yet another source of error results from the  
influence a radiology report has over another radi-
ologist. This type of perceptual error occurs because 
the radiologist reads an old report before looking at  
the films [10].

Interpretation errors
There are many reasons why radiologists make errors 
in identifying and interpreting abnormalities. Factors 
such as clinical history, the presence or absence of 
previous studies, index of suspicion, the presence of an 
abnormality, the reading room environment, and the 
level of vigilance of the interpreter represent various 
sources of error [11].

Failure to suggest the next appropriate procedure
Most ordering physicians are actually well aware what 
is the next appropriate procedure to suggest when an 
abnormality is confirmed on the imaging study that 
they originally ordered.
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 However, if the patient ever 
becomes a plaintiff in a lawsuit 
against that same ordering physician, 
the radiologist can be almost certain 
that the ordering physician will claim 
ignorance as to what should have 
been donenext simply because no 
such order or recommendation was 
explicitly specified by the radiologist. 
Radiologists must therefore guarantee 
that their recommendations or sug-
gestions for any additional radiologi-
cal procedures are appropriate and 
will add meaningful information to 
clarify, confirm, or rule out the initial  
impression [12,13].

Communication 
The duty of the radiologist involves 
the supervision of obtaining rea-
sonable images, a reasonable inter-
pretation of those images, and the 
effective communication of that 
interpretation [14]. Errors in com-
munication are the fourth most 
frequent allegation against radiolo-
gists in medical malpractice claims 
[15]. Communication is one area in 
which the radiologist can take an 
active and direct role in reducing 
the risk of malpractice. If ever com-
munication is not documented, the 
radiologist risks losing a lawsuit 
if there are adverse or unexpected  
clinical outcomes.

The way FOrward TO reduCING 
errOr IN radIOlOGy  
Medical education and training play 
key roles in ensuring that patients 
receive the best quality care.

Peer review is very important in 
the discovery of errors. Some depart-
ments have integrated systems of 
peer review into their daily clini-
cal workflow by providing previous 
interpretations with every new study 
and including a checkbox for the 
interpreting radiologists to indicate 
whether they agree with the previous 
interpretations and, if not, a text box 
to indicate why they disagree. 

When reviewing previous studies to 
interpret new cases or consult with cli-
nicians, errors may be discovered such 
as discrepancies in the interpretation 
of the images themselves or in addi-
tional or revised clinical information. 
Radiologists have been encouraged 
to hold — and actively participate 

in — meetings where cases involving  
radiological errors are discussed.

New technology can be used to 
prevent errors. For example, natural 
language processing and voice rec-
ognition software can be trained to 
detect errors or discrepancies within 
reports automatically, before the 
report is verified or signed off by 
radiologists [16].

In addition, greater openness 
with patients about harmful errors 
is recommended. Many ethicists and 
professional organizations endorse 
such disclosure of harmful errors to 
patients [17-19].

CONClusIONs
The consequences of radiologi-
cal errors can have an impact on 
patients and their immediate fam-
ily or social circle, not to mention 
members of the imaging staff who 
were directly involved in the caseas 
well as members of the wider medi-
cal team. There are also more wide-
spread consequences of errors, which 
can spread from the imaging study 
or the procedure itself  to negatively 
affect the medical practice, the hospi-
tal institution, or even the profession 
as a whole .

To reduce the incidence of errors, it 
is obvious that health-care providers 
must identify their causes, devise solu-
tions and actively measure the success 
of improvement efforts.

Likewise, accurate measurements of 
the incidence of error, based on clear 
and consistent definitions, are essen-
tial prerequisites for effective action.

Unfortunately, what is actually 
considered as a medical error is influ-
enced by many factors. These include 
differing contexts and purposes, such 
as research, quality control, ethics, 
insurance, legislation, legal action, 
and statutory regulation.
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